7-Nitroindazole, but not aminoguanidine, attenuates the acute inflammatory responses and brain injury during the early phase of Escherichia coli meningitis in the newborn piglet.
We evaluated the anti-inflammatory and neuroprotective effects of the selective neuronal nitric oxide synthase inhibitor 7-nitroindazole and aminoguanidine, which predominantly inhibits inducible nitric oxide synthase, during the early phase of experimental bacterial meningitis in the newborn piglet. Meningitis was induced by intracisternal injection of 10(8) colony-forming units of Escherichia coli in 100 microl of saline. 7-Nitroindazole significantly attenuated the meningitis-induced acute inflammatory responses such as increased intracranial pressure, decreased cerebrospinal fluid (CSF) glucose concentration, and CSF leukocytosis at 2 h. However, meningitis-induced CSF leukocytosis at 4 h and increased CSF lactate and tumor necrosis factor alpha levels were not significantly attenuated. Reduced cerebral cortical cell membrane Na(+),K(+)-ATPase activity and increased lipid peroxidation products, indicative of meningitis-induced brain cell membrane dysfunction, were also significantly improved with 7-nitroindazole treatment. In contrast, although aminoguanidine significantly attenuated the increase in the CSF tumor necrosis factor alpha level, it failed to attenuate the acute inflammation and the ensuing brain injury in bacterial meningitis. In summary, 7-nitroindazole, but not aminoguanidine, significantly attenuated the acute inflammatory responses and brain injury during the early phase of neonatal bacterial meningitis.